Environmental enrichment improves long-term memory impairment and aberrant synaptic plasticity by BDNF/TrkB signaling in nerve-injured mice.
Nerve injury can induce memory impairment in mice. The aim of this research is to study the effect of environmental enrichment (EE) on long-term memory impairment in nerve-injured mice and the underlying mechanisms. Adult male C57BL/6 mice were received sham or chronic constriction injury (CCI) operation and reared in a standard environment (SE) or EE for 4 weeks after the operation. The pain threshold, long-term memory, expression of brain-derived neurotrophic factor (BDNF) and synaptic plasticity in hippocampus were determined. The results showed that CCI can induce the reduction in the mechanical and thermal pain thresholds, which were accompanied by long-term memory deficits in mice. CCI also induced the reduction of BDNF expression and synaptic plasticity impairments in the hippocampus, as represented by the dendritic spine density and postsynaptic density protein (PSD)-95 reduction, and long-term potential (LTP) dysfunction. Notably, EE can ameliorate the pain threshold and BDNF reduction, long-term memory deficits, and synaptic plasticity impairments in nerve-injured mice. However, the tropomyosin receptor kinase (Trk) B antagonist, ANA-12, blocked the EE-induced improvement in the long-term memory and synaptic plasticity impairment in nerve-injured mice. In conclusion, EE improved the pain threshold reduction, long-term memory and synaptic plasticity deficits in nerve-injured mice; BDNF / Trk B signaling may contribute to the relief of long-term memory and synaptic plasticity deficits induced by EE in nerve-injured mice.